The alcian blue-alizarin red technique was successfully adjusted to stain developing European sea bass (Dicentrarchus labrax) larvae. For an optimal staining protocol design both larval size and their morphological characteristics at each developmental stage were considered, since such parameters notably influence the staining of tissues. The incubation times of the different solutions were adjusted to allow the stain penetration for revealing the integrity of cartilaginous and bony tissues without significant tissue degradation. Three developmental windows were determined for an optimal staining procedure: (i) 4.5-6.4 mm, (ii) 6.7-8.7 mm, and (iii) 12.8-15.5 mm total length (TL). In order to validate the continuity of staining along the larval development, quantification of bone mineralization and osteocalcin gene expression were also monitored. Quantitative analysis revealed that ossification followed an exponential kinetic that was positively correlated with the osteocalcin gene expression pattern (Rs = 0.9762, P < 0.05). The mineralized tissue increased from 6.4 mm TL onwards, corresponding with the detection of the first ossified structures. The quantity of bony tissue increased gradually until 7.6 mm TL, since mineralization remained limited to the skull. From 8.3 to 15.5 mm TL, the mineralized bone was notable and nearly concerned the whole larval skeleton (skull, vertebral column and caudal complex). Since it was possible to detect the first cartilaginous and mineralized structures in specimens as small as 4.5 and 6.4 mm TL, respectively, this procedure is a useful tool to study the European sea bass skeletal ontogenesis, to precociously diagnose skeletal malformations in small larvae and eventually to better characterize the effect of different environmental and/or nutritional factors on the ossification status of specific skeletal components.
Introduction

41
The use of alcian blue-alizarin red double staining methodology to stain fish is 
46
Scophthalmus maximus (Wagemans et al., 1998) 
102
Washing: all larval groups were transferred to hand-made sieves and placed into a 103 big glass of Pyrex to facilitate the change of solutions and to treat them at the same 104 time. Larvae were incubated in distilled water until they sank. Afterwards, larvae
105
were washed in distilled water two times 5 minutes each.
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Cartilage staining: larvae were transferred into an alcian blue (Alcian blue 8GX,
107
SIGMA A5268) solution (100 mg/l alcian blue, 800 ml/l 95% ethanol, and 200 ml/l 108 acetic acid) and the incubation time varied according to the larval size until the 
146
(cartilage) staining to be distinguished. The number of selected pixels was then 147 quantified using a particle analyses operation. The value of red pixels was 148 associated to the degree of bone mineralization.
Gene expression
expression of Osteocalcin (AY663813). Quantitative PCR analyses were performed 155 in triplicate using iQ SYBR Green supermix 2X (Bio-Rad Laboratories). Ef1 was 156 chosen as a housekeeping gene (AJ866727). Gene primer sequences, thermal larvae were divided in three developmental groups and treated as shown in Table 1 .
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This protocol allowed detecting cartilaginous and calcified skeletal structures from 176 4.5 mm and 6.4 mm TL, respectively (Fig. 1 ). In addition, it was also possible to 177 distinguish some deformities in the skull, vertebral column and caudal fin complex 178 (Fig. 2) .
179
Double staining has been used to describe skeletogenesis and to detect skeletal which is essential to obtain a suitable alizarin red stain. Larval tissues could also be neutralized using a saturated sodium borate solution (Potthoff, 1984) . However, the 204 main difference between the protocols was observed in the bleaching step. In this 
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The spatio-temporal sequence of the bony structures formation was in accordance 
253
and Stein, 1995), the bone-forming cells (Fig. 3) . Together with the strong similarity 
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In conclusion, the alcian-blue alizarin red technique was successfully adjusted for 
